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x1(k + 1) = x1(k) + uo(k) — uy(k)
Xz(k + 1) = Xz(k) + Ul(k) - Uz(k)
x3(k + 1) = x3(k) + uy(k) — us(k)

or
x1(t) = up(t) — u(t) x1(t) = uo(t) — u1(t)
Xo(t) = us(t) —ua(t)  or  Xxa(t) = ug(t — 71) — ua(t)
x3(t) = ua(t) — us(t) x3(t) = ua(t — ) — us(t)
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Modeling manufacturing flow
Armbruster, Marthaler, Ringhofer (2002):

e Single queue: v(%t) = %(1 + fcl) o(s, t)ds)

e Single queue: %(x, t) + 8g)‘:z(x, t)=0

2 — __Hpv(O,1)
pve(0, 1) 1+ % (s, D ds

1
e Re-entrant: v(x, t) = vy (1 - W)

max

® Re-entrant: %(x, t) + 3§—f(x, t)=0

1 0d
pv2(0, 1) = pv(0, 1) - vo (1 — LE0%)
Lefeber (2003):

e Line of m identical queues: v(x, t) = -
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e Desired u =0.75 (1.5 lot per h)

e |nitial WIP x;(0) = 0
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Discretizing PDE-model yields:

xak +1) = xa(k) - - é’f)((i‘()k) + u(k)

pxok) - pxak)
10 + x5(k) 10 + x1(k)

Xo(k +1) = x5(k) -

px10(k) N pxo(k)
10 + X10(k) 10 + X9(k)
_ HxXio(k)
V0 = 10+ xeo ()

X10(k + 1) = xq0(k) -
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e Control constant over periods of 1h
e Time sampling: 40 steps per 1h

Cost function:
p
muin 20: ly(k +i|k) - ydes”%)
|=
Constraints:

0<u()<2 o< XK
1+ x;(k)
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